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♦ NOTICES * 

japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by oomputer. So the translation may not reflect the original precisely. 

2. +++* shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[ReW^cf the Invention] the hub for the rotational-speed detection equipment concerning this invention supporting 
the wheel of an automobile — it includes in a unit and it uses in order to detect the rotational speed of this wheel 
[0002] 

[Description of the Prior Art] In order to control the antHock brake system (ABS) of an automobile, or a traction 
control system (TCS). it is necessary to deteot the rotational speed of a wheel The rolling beanng unit 
incorporating the rotational-speed detection equipment for it is proposed from the former as indicated by for 
example, JP.3-128856.U. a 5-4021 official report or the US. patent specification of No. 5063345 etc. Drawings 5 -7 
show one example of the structure of such a rolling bearing unit with rotational-speed detection equipment 
[0003] The outer-rin^of^piral-wound-gasket orbitals 2 and 2 of a double row are formed in tha inner skin of the 
fixed ring 1 whioh does not rotate at the time of use. This fixed ring 1 is supported by the flange 3 formed in the 
periphery side at a suspension system. Inside this fixed ring 1 . the turning wheel 4 which rotates with a wheel at the 
time of use is arranged. The inner-ring-of-spirar-wound-Basket orbitals 5 and 5 are established in the periphery side 
cf this turning wheel 4. and these inner-rings-of-spirahwound-gasket orbitals 5 and 5 are made to counter with the 
above-mentioned oLiter-rin^-of-spiraHvound-gasket orbitals 2 and 2. And two or more rolling elements 7 and 7 held 
by cages 6 and B, respectively are formed between these oiiter-rings-of-spirahwouno^sket orbitals 2 and 2 and 
the inner-ring-of-spirar-wound-gasket orbitals 5 and 5. Therefore, the above-mentioned turning wheel 4 can be 
freely rotated by the inside of the fixed ring 1 . 

[0004] It equips with the seal assembly 8 between the toe (edge which serves as crosswise central approach of 
vehicle in the state of attachment by vehicle is said, and it is the right end section of ±$w'mJt ) periphery side of 
the above-mentioned turning wheel 4. and the toe inner skin of the fixed ring 1, and inner edge (right end of drawing 
5 ) opening of space 9 fraction which installed the above-mentioned rolling elements 7 and 7 is plugged up. This seal 
assembly 8 changes from the inside seal ring 10 which carried out outside attachment fixation, and the outside seal 
ring 1 1 which inner-******ed to the toe of the above-mentioned fixed ring 1 to the shoulder of the inner ring of 
spiral wound gasket 36 which constitutes the above-mentioned turning wheel 4. Another seal ring 12 has closed 
outer edge (edge whioh serves as crosswise outside of vehicle in the state of attachment by vehicle is said, and it is 
at the left end of drawing 5 ) opening of the above-mentioned space 9. 

[0005] The above-mentioned inside seal ring 10 consists of a rodding 13 and the sealant 14. And the tone wheel 15 
is instaHed in the medial surface (right lateral of drawings 5 -6) of a rodding 1 3. This tone wheel 15 built by piercing 
and fabricating a magnetic plate etc. has a gearing configuration which is shown in drawing 7 . namely. — the 
periphery approach fraction of this tone wheel 15 — tongue-shaped pieces 16 and 16 and the notching 17 and 17 - 
- a circumferencial direction — continuing — alternation — and it forms in the grade pitch repeatedly the tone 
wheel 15 — for example, such a configuration — a ferromagnetic fraction, nonmagnetic, or a weak magnetism 
fraction ~ a circumferencial direction — continuing — alternation — and it has prepared in the grade pitch 
repeatedly . 
[00Q6] Moreover, to inner edge opening (right end opening of drawing 5 ) of the above-mentioned fixed ring 1, a 
cross section carries out outside attachment fixation of the covering 1 8 formed in a circle in the whole by L 
typeface, and is carrying out support fixation of the sensor 19 inside this covering 1 B at it This sensor 1 9 consists 
of arranging in series the permanent magnet 20 continued and magnetized in tha orientation (longitudinal direction of 
drawings 5 -3) of inside and outside, and the magnetic sensing elements 21, such as a hall device. Such a sensor 19 
makes the above-mentioned magnetic sensing element 21 counter the lateral surface of the above-mentioned tone 
wheel 15 through a minute opening, and constitutes rotational-speed detection equipment 

[0007] Where the above-mentioned tone wheel 15 and the sensor 19 are installed as mentioned above, the magnetic 
field which reaches an other end side from the end side of the above-mentioned permanent magnet 20 is formed in 
the fraction containing the above-mentioned magnetic sensing element 21. The density of the magnetic flux which 
forms this magnetic field becomes high when the end face of the above-mentioned magnetic sensing element 21 
and the tongue-shaped pieces 16 and 16 of the above-mentioned tone wheel 15 have countered, and when the 
above-mentioned end face has countered with the notching 17 and 17 of the above-mentioned tone wheel 15, it 
becomes low. Such change of flux density is taken out as voltage change by the bridge circuit constituted including 
the above-mentioned magnetic sensing element 21. Thus, the frequency from which a voltage changes is 
proportional to the rotational speed of a wheel. Therefore, if the above-mentioned voltage is inputted into the 
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confer of ABS or TCS. these [ ABS ] and TCS are controllable proper. 

ft*roWem(s) to be Solved by the Indention] With the rotationahspeed detection equipment whioh is constituted «s 
mentioned above and acts, in order to detect the rotational speed of rotation fraotions. such as a wheel correctly, it 
is necessary to regulate the distance of the end face of a sensor 19. and the side face of the tone wheel 5 to 
accuracy as a design value. When this distance becomes tareer than a design value, even if the tone wheel 15 
rotates, the rate from which the flux density which passes the magnetic sensing elemental changes becomes small 
and a detection of the above-mentioned rotational speed becomes inaccurate. On the other heM the proper value 
of the above-mentioned distance needs to regulate the attaching position of a sensor 19 correctly, in order to 
prevent what Crt rubs in connection with rotation of a wheel) the above-mentioned tone wheel 15 and the sensor 19 
Siterfere. enabling it to perform a rotationahspeed detection correctly, since rt ; ir the aunt I value £ ^Unm 
[0009] On the other hand, it is difficult for the tone wheel 1 S and the sensor 1 9 for oontrofling ABS and TCS to 
Prevent an entry of moisture completely on the relation attached to a wheel, and it originates in a run car washing, 
etc. at the time of rainy weather, and slight water may advance. Thus, when the water which advanced into .the 
interior of rotationahspeed detection equip ment carries out cubical expansion by freezing, rt can consider that the 
attaching position of the above-mentioned sensor 19 can be shifted. For example, when the water which entered 
between covering 18 and the synthetic-resin case 22which dedicated the permanent magnet 20 and the magnetic 
sensing element 21 is frozen, the position of a sensor 1 9 shifts in shaft orientations (longitudinal direction of 
drawings 5 -6), or the diameter orientation (the vertical orientation of drawings 5 -€>. the above-mentioned distance 
separates from a proper value, a rotational-speed detection may become inaccurate or the above-mentioned tone 
wheel 15 and the sensor 19 may interfere. . . . _ 

[0010] Furthermore, while it has been in the status which the water which advanced, for example between the 
taction with fixation also in the times of use. such as between the side face of the tone wheel 15 and theend face 
of a sensor 1 9. and the fraction rotated at the time of use froie. when a turning wheel 4 is started, the rotationah 
speed detection equipment itself may be damaged. The rotational-speed detection equipment of true invention is 
- invented in view of the above situations. 

[Mains for Solving the Problem] The rotational-speed detection equipment of this invention is equipped wfth the 
sensor supported l*e the rotationahspeed detection equipment known from the former by the fixed ring which does 
not rotate at the time of use. and the tone wheel which rt is prepared in this fixed ring and this core, and is rotated 

at the time of use. . . . - ■ , . ^ , r 

[0012] Especially, in the rotationahspeed detection equipment of this invention, rt is characterized by installing a 
heating element the interior or near the ebove-mentioned sensor or the tone wheel. 

[Function] The operation situation at the time of the rotationahspeed detection equipment of this invention 
constituted as mentioned above detecting the rotational speed of a turning wheel is the same as that of the 
rotationahspeed detection equipment known from the former. Especially, m the rotationahspeed detection 
equipment of this invention, it can prevent that the water which advanced into the interior is frown by energiz.ng to 
a heating element Consequently, the depression of rotationahspeed detection equipment and the crash of eaoh 
part based on a freeze of moisture can be prevented certainly. 

[Example] DrawnjEj shows the first example of this invention. In addition, this example is what applied this invention 
to the conventionaftechnique explained in the aforementioned views 5 -6, and arrangement of the tone wheel 15 
which constitutes the structure and rotationahspeed detection equipment of the fraction which supports a turning 
wheel 4. the permanent magnet 20. and the magnetic sensing element 21 etc. is the same as that of the 
conventional technique mentioned above, therefore, the explanation which gives the same sign to th.s conventional 
technique and equivalent fraction and overlaps — ellipsis — or it ts made simple and explains focusing on the 
characteristic feature fraction of this invention hereafter ... 
[0015] Out«tde attachment fixation of the covering 18a by which the cross section was formed in a circle in inner 
edge opening of the fixed ring 1 in the whole by Ltypeface is carried cut and support fixation of the synthetic-resin 
case 22a which built in the sensor 19 inside this oovering 18a is carried out Conventionally whioh was mentoned 
above, unlike structure, this synthetic-resin case 22a forms the whole in a circle, end is carrying out the embedding 
of a permanent magnet 20 and the magnetic sensing element 21 to the oircumferencwl direction part 
[0016] the heating element 23 which was especially formed for example, in the shape of *+** inside the above- 
• mentioned synthetic-resin case 22a in the rotationahspeed detection equipment of this invention — this syrrthebc- 
resin case 22a — the embedding is mostly continued and carried out to the perimeter As this heating element 23, 
the various heating elements known from the former, such as a semiconductor heater, a nichrome wire, a carbon 
film resistor, and metallic-film resistance, are employable, for example. In addition, especially the above-mentioned 
heating element 23 does not need to be one, covers a circumferencial direction and may be divided into the plurality. 
Furthermore, in the case of the example of illustration, the drain hole 24 is drilled in the fraction which exists in the 
lowest position at the time of insertion to the above-mentioned fixed ring 1 by a part of above-mentioned covenng 
18a. 

[0017] In the rotationahspeed detection equipment of this invention constituted as mentioned above, the interior of 
the above-mentioned covering 18a is warmed by energizing to the above-mentioned heating element 23. and it can 



http://vvY^jpdljpo.gojp/cg^ 



02/04/22 



THIS PAGE BLANK (umo) 



4-22; 4:42PM;NGB fifffiC SUGHRUE(I) ;03 5561 3955 # 1/ 18 



prevent in it, that the water which advanced into seat assembly 8 friction further inside this covering 18a between 
synthetic-resin case 22a and covering 1 8a or between synthetic-resin case 22b and the tone wheel 15 is frozen. 
Consequently, based or. e freeze of moisture, the installation position of the above-mentioned syrrthtrttc-resin case 
22a shift*, or it is lost that the fractions which carry out relative rotation fix. and the depression of rotational-speed 
detection equfomont and the crash of each part based on a gap of an installation position can be prevented 

certainly. ^ . 

[0018] In addition, the energization to the above-mentioned heating element 23 is performing only predetermined 
time, only when there is fear of a freeze based on the signal from the temperature sensor 29 attached to the 
rotational-speed detection equipment fraction by carrying out an embedding to the above-mentioned synthetic- 
resin case 22a etc. as shown in drawing 2 . and h can abo suppress tabescence of a do-battery. In the case of the 
structure of drawing 2 . a heating element 23 is made into the shape of a cylinder instead of forming a temperature 
sensor 29 near the tooth back (right feoe of drawing 2 ) of a sensor 19, and interference prevention with a 
temperature sensor 29 and the heating element 23 is aimed at 

[0019] Moreover, it can consider ending after sufficient time progress starting from the time of ending an 
automcbilism and discharging the water in the above-mentioned covering 1 Ba from a drain hole 24 as one example 
of the time 2one energized to a heating element 23. Moreover, in using it especially in a cold district while the 
automobile isrunning. it can also energize from **** to the above-mentioned heating element 23. Baaed on the 
signal showing ON of the detecting signal from the above-mentioned temperature sensor 29. or an ignition switch, 
and OFF etc, the controller not to illustrate performs the energization control to such a heating element 23. 
[0020] Next drawing 3 shows the second example of this invention, the hub for the first above-mentioned example 
supporting a driving wheel (the rear wheel of FR vehicle, front wheel of FF vehicle) — in the case of this example, 
rotational-speed detection equipment is attached to having attached the rotational-speed detection equipment of 
this invention to the unit at the non-driving wheel (the front wheel of FR vehiole. rear wheel of FF vehicle) 
Moreover, in the oase of this example, the first above-mentioned example constitutes censor 19a with a permanent 
magnet 20. the pole piece 25. and the coil 26 to a permanent magnet 20 and the magnetic sensing elements 21 , 
such as a hall device, having constituted the sensor 19. Furthermore, tone wheel 15a is formed in the shape of **** 
of magnetio material, and is carrying out outside attachment fixation at the toe of the hub 27 which b a turning 
wheel By the medial surface of this tone wheel 1 5a. each covers a ciroumferenoial direction and forms two or more 
concaves 28 and 28 which continue in the radiation orientation in the field which counters with the above- 
mentioned sensor 19a at equal intervals. Therefore, the configuration covering the circumferencial direotion of this 
medial surface has the shape of a toothing at equal intervals, and will be in the status that the ferromagnetic 
fraction and the weak magnetism fraction (a concave 28. 2B fractions) were repeatedly prepared in this medial 
surface by turns. 

[0021] The electromotive force corresponding to change of the density of magnetio flux which flows the inside of 
the above-mentioned pole piece 25 is caused in the above-mentioned coil 26, Moreover, the density of the magnetio 
flux which flows the inside of this pole piece 25 is low the moment the end face of this pole piece 25 counters the 
above-mentioned concaves 28 and 28, and it becomes high at the moment of countering the fraction between 
concaves 26 and 28. therefore, the electromotive force caused in the above-mentioned coil 26 — the above — it 
changes on the frequency proportional to the rotational speed of a hub 27 

[0023 Although this invention is applied to the rotational-speed detection equipment of such structure, in this 
example, the fixed direct-current bias current which does not change to the coil 26 which constitutes the above- 
mentioned sensor 19a in itself is passed. This oorl 2fi generates heat based on this bias current and it prevents that 
the moisture whioh entered in covering 18b freezes, and discharges from a dram hole 24. the above — when the 
density of the magnetic flux which flows the above-mentioned pole piece 25 by a hub 27 rotating changes, the 
output of the above-mentioned coil 26 can be taken out as a direct current which changes focusing on the voltage 
of the above-mentioned bias current A rotational-speed detection compares with the reference voltage (equal) 
corresponding to the voltage of the above-mentioned bias current the direct current taken out from the coil 26 to 
this appearance, is asking for the frequency (or period) in which a direct current exceeda a reference voltage (or it 
is less), and can be performed like the case where a bias current is not passed. 

[0023] Next drawing 4 shows the third example of this invention, this example applies this invention to the 
rotational-speed detection equipment built into the bearing equipment for supporting a rigid-axle type axle like rear 
wheels, such as a truck. Outside attachment fixation of the tone wheel 15b is carried out in the periphery side of 
one inner ring of spiral wound gasket 30 of one pair of inner ringe of spiral wound gasket 30 and 30 which carry out 
outside attachment fixation at the edge of an axle. Gearing-like irregularity is formed in the periphery side of this 
tone wheel 15b, and a ferromagnetic fraction (a part for a heights) and a weak magnetism fraction (a part for a 
concavity) are repeated to this periphery side by turns, and are prepared in it 

(0024] A through-hole 32 is formed in the fraction adjusted with the periphery side of the above-mentioned tone 
wheel 15b by the pars intermedia of the outer ring of spiral wound gasket 31 supported by the suspension system, 
end the sensor 19 which consists of a permanent magnet 20 and the magnetic sensing element 21 inside this 
through-hole 32 is installed The embedding of this sensor 19 is carried out to synthetic-resin case 22o. and this 
synthetic-resin case 22c is covered by covering 18c made from a magnetio metal plate. 
[0025] By this example, a conoavity 33 is formed in the fraction which counters with the periphery side of the 
above-mentioned tone wheel 15b by the pars-intermedia inner skin of the above-mentioned outer ring of spiral 
wound gasket 31, and the heating element 23 is formed in applying this invention to the rotational-speed detection 
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equipment of such structure at this concavity 33. And energization to the above-mentioned heating element 23 is 
enabled with the lead wire 35 which inserted in the through-hole 34 formed in the lower part of the above* 
mentioned outer ring of spiral wound gasket 31. In addition, although this heating dement 23 has the desirable thing 
of the inner skin of the above-mentioned outer ring of spiral wound gasket 31 which a perimeter is covered mostly 
and established except for the installation fraction of the above-mentioned sensor 19, since the temperature of the 
euter^g-of-spirar-wound-gasket 31 whole of metal [ prepared / accepted it in part and ] rises, an antifreeze 
effect is obtained. 

[0026] . . 

(Effect of the Invention] Since the rotational-speed detection equipment of this tnv«rrtion is constituted as rt was 
described above, and it ects, the function of this rotationar-speed detection equipment can fall with the moisture 
which enured in rotationar-speed detection equipment or it can prevent certainly that a component part is 
damaged. 

Dra relation donej 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the uae of this translation. 

IThia document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 

3. ui the drawings, any words are not translated. 



CLAIMS 



[ClaimCs)] ... L • 

[Claim 1] Rotational-speed detection equipment characterized by installing a heating element the interior or near 
the above-mentioned sensor or the tone wheel in the rotational-apeed detection equipment equipped with the 
sensor supported by the fixed ring which does not rotate at the time of use. and the tone wheel which h is prepared 
in this fixed ring and this core, and is rotated at the time of use. 



[Translation done.] 
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